An evaluation of recently introduced policy instruments is especially problematic, because only some effects have occurred and information on them is imperfect. However, policymakers and the public at large are particularly interested in the effects of these policy instruments.
I. Introduction
All retrospective evaluations of environmental policy instruments face information problems. Partly the nature and seriousness of the problems relate to the moment of the evaluation: how long is the time-span between the introduction of a policy instrument and the evaluation. The amount of information available concerning the outcomes of a policy instrument introduced decades ago is, naturally, dramatically larger than that of a policy instrument introduced, say, a year ago. Thus, an evaluation of recently introduced policy instruments is especially problematic from an information point of view.
However, policymakers, managers and the public at large are particularly interested in the functioning of these new policy instruments. Besides the particular charm of novelty, the recently introduced policy instruments are interesting for many other reasons, too. For example, in several areas of environmental policy (e.g., in climate change issues) it might not be wise to wait for years or even decades before launching an evaluation of a policy instrument. Furthermore, the more time lapses from the adoption of policy instrument, the more difficult it usually is to radically change the instrument due to the political inertia (Rose & Karran 1987) .
The aim of this paper is to examine problems of evaluation of recently introduced policy instruments and the possibilities to use intervention theory in this context. We begin with a presentation of an input-output model of public policy. The model is used as a heuristic tool to identify the problems related to recently implemented policy instruments. Following this, we examine on the basis of examples the possibilities of using intervention theories in the context of policy instruments, which have produced some outputs, but only few, if any, outcomes. Finally, we discuss more generally the benefits and limitations of using the intervention theory for evaluation of recently introduced policy instrument.
II. Evaluation criteria and the input-output model
An evaluation is often based on an input-output model of public policy. The model is a heuristic tool, "an instrument to support thinking" (Román & Vedung, 2000, 15) . From the point of view of evaluation, this simplified model captures the essential elements of public policy: inputs, public administration, its outputs and outcomes of these outputs. By outputs we mean matters that come out of government bodies and are faced by the addressees (e.g., permits, taxes). Outcomes are the actions taken by the addressees (e.g., permit holders), when they are faced by the outputs, but also what occurs after that in the chain of influence. Outcomes can be immediate (e.g., measures taken by a holder of a permit due to permit conditions), intermediate (e.g., reduction of emissions, demand for environmental technology) and ultimate (e.g., improved quality of the environment, impact on employment). (E.g., Vedung 1997, 4-5.) There are several criteria available for evaluations (Hildén et al. 2002, 17-18; Mickwitz 2000) . Perhaps the most used criteria are effectiveness and efficiency. Effectiveness can be defined in different ways, but generally it refers to the degree of correspondence between intended policy goals and achieved outcomes. Efficiency can be defined, e.g., as a cost-result criterion (do the results justify resources used) or as a cost-effectiveness criterion (could the results have been achieved with fewer resources). Of the other criteria one can mention relevance (do the goals of the policy instrument cover the key problems of environmental policy) and impact (have impacts occurred due to the policy instruments). Different evaluation criteria link different stages of the input-output model. Relevance links needs and objectives, effectiveness objectives and outcomes, efficiency inputs and outputs and/or outcomes, and impact outputs and outcomes (see figure 1) .
Figure 1.
The evaluation criteria and their links to the stages of input-output -model (based on Hildén et al. 2002, 19 ).
Due to the short time-span between the introduction of a policy instrument and the moment of the evaluation, outcomes may not have occurred, or, albeit they have occurred, it is difficult to get information on them 1 . Depending on the time-span and the nature of policy instrument it may even be the case that the administration has only produced a small amount of outputs.
The importance of the lack of outcomes or incomplete information on them depends on the criteria used. Particularly use of a criterion, which links outcomes to earlier stages of the input-output model, is problematic. Because there is a chain of outcomes (immediate, intermediate and final outcomes) the seriousness of problems depends on the extent of the lack of outcomes. On the other hand, the use of the relevance criterion seems to be about as easy in the case of a recently introduced policy instrument as in any other policy instrument. This does not mean that a relevance analysis is totally a similar kind of endeavour. In the case of long-established policy, needs and perhaps objectives too, are affected by the intervention itself, and thus there is an element of relevance analysis that is not present in the same form in an evaluation, which concerns recently introduced policy instrument.
Although the availability of evaluation criteria for a retrospective evaluation depends also on contextual matters, the input-output model helps an evaluator to ask more precise questions while choosing the criteria for use.
Eve n if it looks difficult to use a criterion in a retrospective evaluation due to information problems inherently related to recently introduced policy instruments, it does not mean that the criterion should be rejected categorically. One particular concept, i.e. intervention theory, can help us to use different criteria in a meaningful way. The aim of an intervention theory is to describe how the policy is intended to be implemented and function. (Hildén et al. 2002, 16.) Intervention theory 2 includes two kinds of assumptions: assumptions of the goals and other anticipated impacts as well as an assumption related to the causal linkages of how these goals and impacts are generated (Vedung 1997; Chen 1990 ). Because there may be different assumptions on causal chains that generate goals and other anticipated impacts or even on the goals and other impacts themselves, it may be possible to construct several intervention theories.
In the following chapter, we try to illustrate how intervention theory can be utilised as an analytical tool to cope with the problems inherently related to a retrospective evaluation of recently introduced policy instruments.
III. Use of intervention theories -some examples
This chapter includes two examples, and the criterion used i n both of them is the same, i.e. effectiveness. The general question in the examples is: does the use of intervention theory provide any help to carry out a retrospective evaluation on effectiveness of a recently introduced policy instrument.
Environmental Protection Act, 1999
The first example concerns integrated environmental permitting introduced in Finland by the Environmental Protection Act.
Case 1. The Environmental Protection Act
In most countries modern environmental protection has been developed mediaspecifically. There have been different goals, policy i nstruments and authorities for the protection of waters, air and soil. In addition, different aspects (e.g., health and environment) of the same problems have been regulated by different policy instruments. In Finland there were different control mechanisms for air pollution, for water pollution, for waste management, for health problems, for noise abatement, and for neighborhood relations. This sectoral approach of environmental policy has been seen as problematic for a long time and for many reasons. To overcome the problems related to the sectoral system, a major reform was carried out in Finland including the 2 In recent years the use of the idea behind the concept of the intervention theory has become popular among evaluators and political scientists, although different authors express the idea slightly differently. Basically the same thing has been called policy theory (Hoogerwerf 1990 ), program theory (e.g., Chen 1990 Patton 1997; Rossi, Freeman & Lipsey 1999; Rogers et al. 2000) , program logic (Lenne & Cleland 1987) , theory-based evaluation (Weiss 1995) and CMO configurations (Pawson & Tilley 1997). related to the sectoral system, a major reform was carried out in Finland including the introduction of the Environmental Protection Act. The Act came into force March 1, 2000. The Act is the national implementation measure of the so-called IPPC directive (Directive 96/61 on Integrated Pollution Prevention and Control), although the Act, strictly speaking, has broader aims than the implementation of the directive. In the core of the Act is an integrated permitting mechanism for certain polluting activities. However, the scope of activities under permitting was not expanded in practical terms. The Ministry of the Environment in Finland ordered in 2001 the Finnish Environment Institute with its collaborators an evaluation on this Act. The evaluation, which is still on going, covers the first two years of the implementation of the Act.
In the case of integrated permitting the goals of the reform in Finland as well as in the European Union have been defined in relative terms: it is assumed that integrated permitting results in even greater reductions of pollution than the sectoral system with less cost. In other words, integrated permitting is assumed to be more effective and efficient than the five old permit mechanisms together. How is this possible? On the basis of the explanatory document of the IPPC directive and the Government bill on the Environmental Protection Act it is possible to identify three main parallel assumptions, i.e. elements of an intervention theory, on which the achievement of the goals are based. The assumptions are the following: -there are no gaps in integrated permitting as there were before; -integrated permitting makes priority-setting possible that was impossible before; -integrated permitting results in a new kind of technological change.
The first assumption concerns gaps. Earlier certain activities required several permits and others only one permit. All activities are now scrutinized from all different points of view (i.e. from the point of view of water pollution, air pollution, waste management, noise abatement, public health, neighborhood relations). For example, earlier the authorities did not have the competence to regulate noise and particulates coming from peat bog used for energy purposes, because it was only the Water Act that regulated this activity. In evaluation we are interested, if the extension of the competence of the permitting authorities have resulted in a change in practice. The intervention theory helps to formulate an empirical question: Do the permits contain new kind of provisions that regulate such environmental problems that were not regulated before? It is possible to give an answer to the question on the basis of two sources of information used in the evaluation: document analysis and interviews. On the basis of interviews the preliminary answer can be formulated in the following way: Generally speaking there is not environmental problems that are regulated now, but have not been regulated before. However, one example of a gap now covered was given: the biological waste originating from fish farming has been regulated by permits after the reform. This was not the case before. Basically a preliminary conclusion from the still on-going document analysis confirms the result. Thus, it would be groundless to argue that this element of an intervention theory holds.
The second element concerns priority setting. One of the most used arguments against a system of several permits is that it may result in situations where one environmental problem is solved by creating another. For example certain techniques of air pollution control produce solid waste. Earlier each sector were interested -and were allowed to be interested in -only certain kinds of environmental effects. For example, there was no coordination between air control permits and waste permits. An integrated permitting allows the single authority to take into account environmental side effects in an improved way and thus, in theory, makes it possible to find an optimal decision. On this basis it is possible to formulate a measurable question: Have the authorities used side effects as an argument, when they have designed the content of permits? On the basis of an analysis of permits a preliminary conclusion can be made: this kind of argument has not been used. The other source of information, i.e. interviews, confirms this result with certain modifications: most of the interviewees were of the opinion that priority setting has not affected the design of permits. However, some interviewees pointed out that a single authority contrary to several parallel authorities can design and has designed a reasonable and coherent timetable for different environmental measures. This result means that the intervention theory reconstructed does not hold, because the priority setting is not related to side effects of environmental measures, but to appropriate use of financial resources of the companies concerned.
The third element of the i ntervention theory related to effectiveness concerns technology change. The ability of a policy instrument to forge a technological change is one of the most important features of a policy instrument in the long run. Particularly economists have stressed this (Jaffe, Newell & Stavins 2000) , but its relevance has also been acknowledged by private actors and public bodies (e.g., the
Union of Industrial and Employer's Confederations of Europe 2001; European Commission 2001).
Sectoral permits have had impacts, albeit ambiguous, on the technology development (Similä 2002) , but int egrated permitting is assumed to have an even deeper impact. According to the explanatory memorandum of the IPPC directive " integrated pollution prevention and control, by bringing environmental consideration together, therefore leads away from an approach based on 'end-of-pipe' technology (that is, reacting to pollution once it occurs) to one in which environmental consideration are given greater priority at the design stage of an installation." The technological change is to occur, because integrated technology is assumed to be relatively cheaper than its alternatives. It is not assumed that the technology used is defined in the permits (i.e. performance standards, not technology standards are meant to be used in permits). So far the reconstruct of the intervention theory is based on the legal documents. If this would be a complete intervention theory then we could suppose that the 611 permits granted by regional authorities during the two first years of the implementation of the Act would give a sound basis for verifying, if the theory is true or not. But this is not the case. Clearly all details of the intervention theory are not explained in the preparatory documents. It is reasonable to formulate two additional assumptions how the outcome is to achieve. These are the following:
(1) technological change is to occur only if activities concerned have impacts on more than one environmental media (air, water, land), and (2) technological change is to occur only, when the installation concerned is either totally new or remarkable part of its technology is modernized due to other reason than environmental (e.g. modernization of a production line in a paper mill due to the change of market demand).
When this additional assumption is taken into account an important, albeit confusing, conclusion can be made. Despite fairly big amount of permits granted, there are only rather few cases, in which it is reasonable to assume that a change from end-of-pipe technology to integrated process technology could occur. I.e. target area of the intervention theory is rather limited. Due to small amount of cases there is no sound basis of information for an evaluation and thus, it is not possible to verify the intervention theory.
Waste Tax Act, 1996
Case 2. The evaluation of the Waste Tax Act, 1996 (Evaluation done in 1998-2000)
General description of the evaluation project
This case concerns the waste tax evaluation, which was completed in 2000. The evaluation was done as a part of an extensive research project on the effects and effectiveness of waste policy instruments used in Finland (see, e.g., Melanen et al. 2002; Ilomäki & Melanen 2001; Kautto & Melanen 2003) . The background of this evaluation was a rapid expansion of waste regulation in Finland, since the country joined the European Union in 1995. Among the more than 20 ordinances issued was the Waste Tax Act. According to the this act a tax of 15 euros is levied per tonne of waste on all waste transported to public landfills, with the exception of, e.g., de-inking waste, fly ash from power plants and waste that can be utilized in landfill structures. The waste tax is not levied on waste disposed of in private (industry-owned) landfills. Some large companies also transport their wastes to public (municipal) landfills.
The core of intervention theory
The intervention theory of waste tax was reconstructed 3 by the evaluators based on official documents, particularly on the Government Bill for the Waste Tax Act. Furthermore, economic literature and discussions with experts working in the field helped us to reconstruct the intervention theory. As the evaluation project began in 1998 and the Act was issued in 1996, the intervention theory was reconstructed after the intervention had happened. According to the exploratory memorandum for the Government Bill for the Waste Tax Act, the act has two main objectives: fiscal and environmental. The evaluation was defined to cover the environmental objectives only. According to the exploratory memorandum, the environmental objective of the Act is to achieve waste policy aims. Based on the memorandum, the Waste Act and other official documents, this is to promote waste prevention and waste recovery (with priority being given to material recovery, i.e., recycling) instead of landfilling and incineration without energy recovery.
Based on the above-mentioned documents, it is possible to reconstruct main assumptions and the two most important causal chains or elements of the intervention theory. Unlike in the case of the Environmental Protection Act, the output (waste tax) occurred in this case immediately (i.e. there is no administrative decision in which the details of an intervention are modified).
According to the Go vernment bill, the addressees avoid the rising costs most easily by reducing the amount of waste they produce. It is even underlined in the document that this outcome is likely to occur soon. However, the top executives and environmental managers of the companies we interviewed felt that the improvements in waste prevention occur primarily by adoption cleaner production technology. Based on that, we once again reformulated the intervention theory into the following form:
waste tax (output) ê municipalities raise the level of municipal waste charges (outcome 1) ê in order to avoid costs (i.e. tax), companies try to produce less waste (outcome 2) ê companies adopt cleaner production technologies (outcome 3) ê total amount of waste decreases (outcome 4) ê more rational use of natural resources and less harm to human health and the environment (final outcome)
The material available indicated that the total amount of waste had not decreased either at the company or at the regional level. However, this new intervention theory guided us to examine the evidence available two years after the adoption of the Waste Tax from a new point of view: the adoption of cleaner production technologies would probably take years. On the other hand, as we studied the waste management costs at the company level, we found out that they were relatively low and that the reduction of wastes was driven more by the raw material costs. As the costs of waste management were low in relation to investments in cleaner technology, we concluded that the waste tax is not effectively promoting waste reduction at source.
The secondary objective of the Waste Tax Act is to promote waste recycling and energy recovery instead of landfilling. Regarding that, the following intervention theory could be formulated:
waste tax (output) ê municipalities raise the level of municipal waste charges (outcome 1) ê in order to avoid costs (i.e. tax), companies seek for new ways to recycle and recover waste (outcome 2) ê less waste is landfilled on public landfills (outcome 3) ê more rational use of natural resources and less harm to human health and the environment (final outcome)
In this case, the assumed change would not necessarily take years, because the recycling and recovery could be promoted simply by source separation of waste. Thus, two years after the adoption of the Waste Tax it was already possible to make tentative conclusions on the effectiveness of the tax. The statistics available indicated that the amount of waste landfilled had decreased both at the company, regional and national levels. Based on these statistics and the interviews, we concluded that the Waste Tax has been effective as a policy instrument promoting recycling and recovery.
IV. Discussion
The examples show some benefits of the use of intervention theories in the context of a retrospective evaluation of recently introduced policy instruments. Intervention theories have been used in order to formulate right questions, i.e. questions, which are empirically verifiable. In the example concerning the Environmental Protection Act the two first main assumptions of impact theory concern the output -stage. Because during the first two years of the implementation of the Act more than 600 permits (=outputs) have been granted it is possible to verify, if the assumptions concerning the features of outputs hold. At the same time it must be remembered that the fact that the permits have not been changed as assumed in the beginning of the implementation process does not mean that they shall never be changed. The evaluation itself may have an impact on the implementation and due to this, or other reasons, the authorities may pay greater emphasis on gaps and priorities in the future. In this context an intervention theory was not used to predict the future, but to guide the evaluation.
One interesting conclusion is that although an impact analysis (use of impact criterion) is impossible due the fact that outcomes have not occurred, it does not necessarily mean that the use of effectiveness as a criterion is also impossible -thanks to the concept of intervention theory. However, the exact content of the criterion must be reformulated in order to do this. In chapter II we mentioned that the effectiveness criterion refers to the degree of correspondence between intended policy goals and achieved outcomes. If outcomes have not yet occurred, a comparison of the objectives and achieved outcomes is most demanding. Instead, it is possible pose a question, if the outputs contain such features that are according to the intervention theory preconditions to the achievement of goals. Any answer on effectiveness given on this basis is, naturally, indicative. However, it may be interesting and useful, e.g., for the managers of the policy instrument.
A reconstruction of intervention theory may be useful, although it does not lead measurable questions. With respect to the technological change it was not possible to make a measurable question on the basis of the intervention theory used for the evaluation of the Environmental Protection Act. However, it was the reconstruction of the intervention theory, which helped us to conclude that there is no sufficient material available. The reconstruction of the theory was useful from another point of view. It showed that the target area of this element of the intervention is rather small. In addition, the intervention theory explicated links between outcomes and other factors than the policy instrument itself. Furthermore, an out-spoken intervention theory helps the authorities, if they so wish, guide information gathering in order to make another evaluation later (by themselves or by outsiders), when it is reasonable to assume that there is the information available relevant to this issue.
Another way of using intervention theory i s to concentrate on the reconstructing process itself. The waste tax example illustrated that because the designers of the policy instrument did not explicate the whole intervention theory, they had unrealistic expectations about the time frame within the outcomes shall occur. These imperfections might be a consequence from political expediencies or culture of law drafting. However, if the theory is incomplete or false, it is not surprising that the outcomes do not occur within the time frame assumed.
It still has to be emphasised that intervention theory is not a magic wand that can produce information on something that has not yet occurred. A retrospective evaluation concerning recently introduced policy instruments has its limitations and intervention theory is not a solution to all of those problems. If the outputs have not been produced or outcomes have not occurred, there may not be information on them. In addition, it is possible that problems are due to slow rate of data compilation and production by other actors, e.g., statistical authorities. Furthermore, if all observations made confirm that everything takes place as is assumed in the intervention theory, it does not necessarily mean that the whole intervention theory is true. Thus, it should be taken into account that there is also a possibility of a theory failure (Rossi, Freeman & Lipsey, 1999) .
To conclude, there is an extensive demand for evaluations of recently introduced policy instruments in the area of environmental policy. Although the information on outcomes is in these often imperfect, the use of intervention theory might enable the evaluation in these cases, too.
